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Access Management 
is the process of managing
access to land development
while preserving capacity
and improving safety
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What are theWhat are the
Benefits of MediansBenefits of Medians

Safety
Fewer / less severe accidents
Less auto / pedestrian conflict

Efficiency
Higher levels of service
Less stop and go traffic

Aesthetics
More room for landscaping and pedestrians
More attractive corridors
Less asphalt
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Reduces
Conflicts

Why Directional Openings?

Reduces
Conflicts





What's so good about 
directional median openings?

Serve multiple locations











What can go wrong 
at full openings ?



What can go wrong 
at full openings ?





The FDOT  has adopted 
a policy of  designing 
raised medians for all 
new or reconstructed 

multilane highways with 
speeds above 40mph

Multilane Facility Median Policy
 

All multilane facilities shall be designed 
with a raised or restrictive median except 
four-lane sections with design speeds of 
60km/h (40mph) or less. Facilities having 
design speeds of 60km/h (40mph) or less are to 
include sections of raised or restrictive median 
for enhancing vehicular and pedestrian safety, 
improving traffic efficiency, and attainment of 
the standards of the Access Management 
Classification of that highway section.

Multilane Facility Median Policy

The FDOT  has adopted 
a policy of  designing 
raised medians for all 
new or reconstructed 

multilane highways with 
speeds above 40mph









C r a s h  R a t e s  f o r  M e d i a n  T r e a t m e n t s

TWLTL

Raised Median

Undivided

3.27

2.46

4.44 4.28

3.20
3.27

2.46

4.44 4.28

3.20

Four Lane Six Lane

TWLTL

Raised Median

Undivided

M
ill

io
n 

V
eh

ic
le

 M
ile

s

Note Similarity



FL - Long, Gan, & Morrison  1993
GA - Squires & Parsonson TRR 1239

Injury Accidents

SOURCE:

0

1

2

3

4

1.74
2.27

2.00

3.61

1.16
1.74 1.70 1.90

A
C

C
ID

E
N

T
S

 P
E

R
 M

IL
L

IO
N

 V
E

H
IC

L
E

 M
IL

E
S

TWLTL
Raised Median

4 LANE   6 LANE 4 LANE   6 LANE
Florida Georgia



0
1
2
3
4

1.74
2.27

2.00

3.61

1.16
1.74 1.70 1.90

4 LANE   6 LANE 4 LANE   6 LANE

0

1

2

3

4

5

3.27

2.46

4.28

3.20

3 4 5 6 7 8
0

0.5

1

1.5

2

2.5

3

Median Openings per Mile

Crash Rate (per million vehicle miles)

8.99
7.67

10.82

8.15

0

3

6

9

12

Don't these studies really just 
show that DEMAND for left turns 

is what affect safety



Effects of Median Reconstruction
on Two South Florida Arterials

 

Oakland Pk Blvd US 1  (Stuart, FL) Control Section

Accident Rates: Before AfterAccident Rates:

(no reconstruction)

Before After

7.73 7.32
6.76

5.69 5.46

6.84



PUBLIC ATTITUDE
Regarding Median Change

Better Traffic
Operation on

Through Lanes

In Favor of
Modified Median
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M e m o r i a l  D r i v e  S t u d y /  A t l a n t a ,  G A
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Crash Rate Reductions
Memorial Drive

-70
-60
-50
-40
-30
-20
-10

0
10

%
 R

ed
uc

tio
n 

in
 C

ra
sh

 R
at

e

Total Crash Ra
Injury Rate

Midblock Intersectio All
(55) (24) (37)
(59) (40) (48)

Shows how driver
 information "load" can
 improve situation with
 even more traffic







Lessons From Memorial Drive
Importance of robust public dialogue
Interparcel access should be encouraged

joint driveways
shared parking
rear alleyways

Sidewalk improvements are important



District 5 - Study Corridors
SR 423 East (Lee Rd - Orlando area)
SR 423 West (Lee Rd - Orlando area) 
SR 436 (Semoran Blvd - Orlando area)
SR 520 (Merritt Island Causeway)
SR 600/US 92 (Daytona)



Business Survey

64

36
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41
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Percent of Respondents

No
Yes

FDOT District 5 (Ivey, Harris & Walls) -1995

Inconvenient to
truck deliveries?

Major problems
now?



The Driver Survey

Safer?

Better Traffic?

U Turn Inconv?

Do you favor project

0 10 20 30 40 50 60 70 80 90

Percent of Respondents

Yes
No

FDOT District 5 (Ivey, Harris & Walls) -1995



Florida - Pedestrian Safety

4

2

10

6

18

11

Total

Midblock

C
ra

sh
 L

oc
at

io
n

0 5 10 15 20

Undivided
TWLTL
Non-Traversable

Source: Long, Gan, & Morrison University of Florida 1993

Pedestrian Crash Rates for Urban Areas
Crashes per 100 Million Vehicle Miles

For 4 Lane Highways







A procedure for decision making

Deviations from 
Median Opening 

Spacing Standards



to provide 
multi-disciplined review 

may fit into current
committee structure

Median Opening Review Team

Appointed by District Secretary

to provide 
multi-disciplined review 

may fit into current
committee structure



A c c e s s  M a n a g e m e n t   T e a m  i n  E a c h  D i s t r i c t

For Major Variances

Major = 10% for "Full" openings
        District can be more strict

Directional openings - "case-by-case"

All Access Issues



Things that will be looked at

Space to handle movements

What happens to rerouted traffic
    Ability to make "U" turns
    Side street movements
    Neighborhoods
        Cut-thru (up or down)

Maneuver distances

Future traffic or plans

Pedestrian concerns



Favorable conditions

Alleviate significant congestion?

Sam's

Joint access

Sam'sJoe'sJoe's



Un-relocatable or unique historic features

Where strict adherence would cause
safety problem

Where a directional would 
replace a "full" opening

Emergency vehicle openings

Other Conditions

Un-relocatable or unique historic features

Where strict adherence would cause
safety problem

Where a directional would 
replace a "full" opening

Emergency vehicle openings



Intrastate system

Where any openings unsafe
      example: SR 436 near I-4

Openings in functional area of intersection

High crash locations

Where alternatives exist

Unfavorable Conditions

Intrastate system

Where any openings unsafe
      example: SR 436 near I-4

Openings in functional area of intersection

High crash locations

Where alternatives exist



When to handle in production

PD&E Preferred
   Unless Design Phase is 4 or more years away

    But even then, much can be done for 
    known major cross streets

Should be done at least by 30% Design Phase
   Changes can be made later
    with appropriate public involvement



Median opening design can start at
major intersections early

How much can be done 
"early on" in production?



Keeping People Informed

Big public hearings

not always the way

Important even when not required by law









No More Median Removals







No openings across left turn lanes







Tour Notes
Opening within a turn lane.  A major lapse of driver expectancy. Note how following vehicle has to stop unexpectedly.



Avoid openings across right turn lanes



No openings that fail



What is Median Opening Failure?

Too many stored vehicles

Excessive deceleration 
in through lane



MPORTANT ONCEPTS IN NDERSTANDING
EDIANS AND EDIAN PENING

LACEMENT

I C U
M M O

P

CHAPTER 2



MPORTANT ONCEPTS IN NDERSTANDING

EDIANS AND EDIAN PENING LACEMENT

I C U
M M O P

Parts of the Functional
Area2.2.1



Parts of the Functional Area
Functional
Area

Reaction
time

Deceleration

Queue



Reaction Time

Areas

Rural
Suburban
Urban

2.5

35mph 45mphSec.

2
1.5

130 ft
100 ft
75 ft

165 ft
130 ft
100 ft

Reaction 
time

Deceleration
Queue



Excessive Deceleration

10 mph speed differential

30 mph speed differential

45 mph

45 mph

35 mph

15 mph



Let's talk speed differential

Relative crash
involvement
rate ratios
in comparing
speed differentials
over 10 mph for
arterial roads

Solomon: 1964
Bureau of Public Roads
Accidents on Main Rural
Highways related to speed

100
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20

10

0
Crash Involvement Ratio

20 30 35

90

23

3.3



Standard Index #301

Storage and deceleration requirements

45 mph

185 ft Storage @ 25 ft
per vehicle

#301 has no
standard for
min. queue

@



MPORTANT ONCEPTS IN NDERSTANDING

EDIANS AND EDIAN PENING LACEMENT

I C U
M M O P

Queue Storage







Recommended Queues

As measured or projected by traffic study

4 cars urban 
minimum

2 cars rural 
or small town

unless it serves a major generator
(large discount store, shopping center, etc.)



How can designing to the
average fail?

40% failure rateaverage queue = 2 cars

Average queueAverage queue



Queue Storage

Remember:

you need almost twice 

the average queue 

for storage length

Source: Use of Poisson Approximation

Average Demand Per Cycle

30-40% Failure
10% Failure

5% Failure

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

2 4 5 7 8 9 10 12 13 14 15 16

3 5 6 8 9 10 11 13 14 15 16 17
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How do you project queues?

Design Traffic

Site Analysis

Current Conditions

Remember -
Left turns are highly variable 

and hard to predict







Adjustment for Large Vehicles

Percent Average Storage
Trucks Length per Vehicle

<2% 25 ft 7.6m

5% 27ft 7.7m

10% 29ft 9.0m

15% 32ft 10.0m

20% 35ft 10.7m



Warrant for left turn storage lanes on 4 lane highways

Harmelink Curves



One Very Tight Possible Scenario 

60 100 135 50 135 100 60

Urban conditions @ 45 mph design

640



More realistic minimum scenario

60 100 185 100 185 350 60

Urban conditions @ 45 mph design

1,040



Staying ahead of problems

Rural multilane in suburbanizing areas
Change bullet nose to storage
Close under-used openings

add storage

Rural "Bullet" NoseRural "Bullet" Nose



What's wrong with 
rural bullet noses?

Require too much deceleration
for urban/suburban traffic

Provide too little storage
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Conflicting Weave Streams



Conflicting Weave Streams

Total volumes for
conflicting weave streams

Movement Volume

150
250
150
650

Total 1,200

2
3
4



Weaving Length

Source: Joel Leisch

Most urban situations
fall within 800 to 1,600
conflicting weaving
movements. For a
weaving running
speed between 35
and 45 mph, we see
that the weave section
should be between 400
to 1,600 feet.



IGHT ISTANCE AS IT ELATES TO
EDIANS AND EDIAN PENING ESIGN
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Stopping Sight Distance

Sight Distances

Sight Distance For
Right & Left Turns

Sight Distance For
Crossing manuever





35
45
55

250
350
4705

Operating
Speed (mph) (feet)

Minimum Stopping Sight Distance

STOPPING
SIGHT DISTANCE



Sight Distance

Design Speed
Speed (mph)

ft

Sight Distance
at Intersection

35
40
45
50
55
60

470
580
710
840
990

1,150

Right and Left Turn Sight Distance

Source: Standard Index #546



A r e a  S i z e  o f  V e h i c l e

t o p  o f  g r o u n d  c o v e r
( 1 2 "  a b o v e  t o p  o f  c u r b )

I n d e x  N o .  5 4 6  a n d  S
4 5  M P H

D r i v e r  c a n  s e e  5 0 %  o f  t h e  v e h i c l e

T w o  6 "  c a l i p e r  t r e e s

T w o  1 1 "  c a l i p e r  t r e e s



S h a d o w  D i a g r a m

6' Shadow

Min. Spacing

Max. Trunk Dia.

Shadow Diagram
Setting Max. Caliper and Min. Spacing

d





Time of Visibility

Where visibility is blocked
by over 50%, the Department

will allow for
unobstructed visibility.

2 seconds



S e t t i n g  S a b a l  P a l m  S p a c i n g

Perception Diagram
Setting Sabal Palm (State Tree) Spacing

d

Restricted Unrestricted
(2 Sec. Min.)

Min Spacing When 
Caliper > 11" <= 18"



Speed (mph) 35 45
Maximum Caliper 
(Diameter) [Within 
Limits of Sight 
Window] (mm)

> 4" < or = 11" >11" < or = 18" > 4" < or = 11" >11" < or = 18"

Minimum Spacing [c. 
to c. Of Trunk] (ft) 27 108 40 146

Median Tree Spacing



Clear Sight Window

1.8 M

Bottom of
Tree CanopyClear Sight

Datum Line

Travel Lane Median Width

Top of
Ground Cover







Left Turn Lane Offset



Left Turn Lane Offset

Negative Offset between opposing left-turn lanes Positive Offset between opposing left-turn lanes

Negative
Positive
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➫

➫

➫

➫

➫

➫

➫

Separate opposing traffic streams

Pedestrian refuge

Left-turn to side street

Left-turn out of side street

Crossing vehicles

U-turns

Aesthetics and maintenance

Function Determines
Median Width4.1



M e a s u r e s  
i n  F e e t

P a s s e n g e r

P

S i n g l e  U n i t

S U

S e m i - T r a i l

W B - 5 0

T u r n  L a n e  t o  
I n n e r  L a n e 4 2

T u r n  L a n e  t o
O u t e r  L a n e

T u r n  L a n e  t o
S h o u l d e r

3 0

2 0
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5 3
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M i n i m u m  W i d t h  o f  M e d i a n  
f o r  U - T u r n s  f o r  4  L a n e  R o a d s

S o u r c e :  A A S H T O  F i g u r e  I X - 6 7  ( w i t h  a d d e d  1 2  f t  f o r  t u r n   l a n e  w i d t h )



Summary of Standards and Recommendations

Minimum

Guidance from
Plans Preparation
Manual

40 mph or less 15.5 feet

45 mph

40 feet55 mph or greater

22 feet55 mph or less

19.5 feet

Reconstruction
ProjectsMinimum

Minimum

Recommended

Recommended
4 lane
highways

6 lane
highways

30 feet for single lefts
42 feet for dual lefts

22 feet for single lefts
34 feet for dual lefts
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M i n i m u m  W i d t h  o f  M e d i a n  
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3m
(10ft)

F l a r e  t o  A l l o w  D e s i g n  P - V e h i c l e  t o  M a k e  U - T u r n  
o n  4 - L a n e  D i v i d e d  R o a d w a y  H a v i n g  C u r b  a n d  G u t t e r

2m (6ft)

U - T u r n  F l a r e





OPTION A

OPTION B

U-Turns Design for Large Vehicles





Design Speed (mph)

55055

47550

40045

325

35 250

AASHTO Stopping Sight Distance (Wet Pavements)

Feet

40
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Radius returns are needed anytime a
driveway or side street is served by a
median opening.
Source:
Standard Index #515

Important Point



Things to look for:

➫

➫

➫

➫

➫

➫

Proximity to other access connections and
median openings

Driveway profile and grade

Curb return radius and throat width

Throat length (distance before first conflict)

Queue storage

Traffic control

What to Look For6.1



Insufficient
"Throat Length"

Internal Site DesignInternal Site Design



What do you
think of the
sidewalk?

Throat
Length

Priority should be given
to incoming traffic

Throat Length



Entry Maneuvers

100 ft
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